A granular airlift reactor enriched in ammonia oxidizing bacteria (AOB) was operated at 15 10 ºC performing stable partial nitritation in the long-term. The reactor treated a 16 synthetic low-strength influent during 250 days with an average nitrogen loading rate of 17 0.63±0.06 g N L -1 d -1 . Nitrate production was barely detected, being the average 18 concentration in the effluent of 0.6±0.3 mg N-NO 3 L -1 . Furthermore, a suitable effluent 19 for a subsequent reactor performing the anammox process was achieved. A maximum 20 specific growth rate as high as 0.63±0.05 d -1 was determined by performing kinetic 21 experiments with the granular sludge in a chemostat and fitting the results to the Monod 22 model. Pyrosequencing analysis showed a high enrichment in AOB (41 and 65 % of the 23 population were identified as Nitrosomonas genus on day 98 and 233, respectively) and 24 an effective repression of nitrite oxidizing bacteria in the long-term. Pyrosequencing 25 *Manuscript Click here to view linked References Post-print of: Reino, Clara. et al. "Kinetic and microbiological characterization of aerobic granules performing partial nitritation of a low-strength wastewater at analysis also identified the coexistence of nitrifying bacteria and heterotrophic 26 psychrotolerant microorganisms in the granular sludge. Some psychrotolerant 27 microorganisms are producers of cryoprotective extracellular polymeric substances that 28 could explain the better survival of the whole consortia at cold temperatures. 29 30 Keywords 31 Partial nitritation; mainstream; low temperature; NOB-repression; AOB-enrichment; 32 anammox 33 34
digestion process, with the consequent energy recovery. 48 49 ON/OFF control system by automated addition of 1 M NaOH with an automatic 149 dispensing burette (Multi-Burette 2S-D, Crison Instruments, Spain). Temperature was 150 maintained at 10 ºC by means of a cooling system (E100, LAUDA, Germany), which 151 provided cooled water through the jacket of the chemostat. The measurement of the 152 particle size of the biomass of both the effluent and the reactor confirmed that biomass 153 was not retained in the reactor and consequently the operation was as a chemostat (Fig 154 SI-1 in Supporting Information).
156
Taking into account that the dilution rate is equal to the growth rate (µ) in a chemostat, N-HNO 2 ) and nitrate concentrations were analyzed off-line with ionic chromatography 174 using an ICS-2000 Integrated Reagent-Free IC system (DIONEX Corporation, USA) . 175 These measured off-line values are the ones represented in the results section. Mixed 176 liquor total suspended solids (TSS) and mixed liquor volatile suspended solids (VSS) 177 were analyzed according to Standard Methods (APHA, 1999) . SRT was estimated by 178 dividing the amount of VSS in the reactor by the sludge washed out with the effluent: Where, [VSS] reactor and [VSS] effluent are the VSS concentrations in the reactor and the 183 effluent, respectively, V reactor is the reactor volume and Q effluent is the effluent flow rate. by means of a mortar and a pestle in order to ease hybridization. A Leica TCS-SP5 199 confocal laser scanning microscope (Leica Microsystem Heidelberg GmbH; Mannheim, 200 Germany) using a Plan-Apochromatic 63x objective (NA 1.4, oil) was used to quantify 201 biomass by analyzing 30-40 fields and following an automated image analysis The reactor was previously operated at 12.5 ºC, with an average NLR of 0.7±0.3 g N L -1 232 d -1 , for more than 400 days performing stable partial nitritation before the temperature 233 was directly lowered to 10 ºC (Isanta et al., 2015) . After the decrease in temperature Particle size was maintained stable during the whole period of operation ( Fig. 2A ) with 254 an average value of 810±70 µm. From day 50 onwards, the biomass concentration 255 increased to an average value of 3.6±0.1 g VSS L -1 , as shown in Fig. 2A On sample from day 98, Betaproteobacteria was clearly the most abundant class of the 380 total reads, with a relative abundance of 52 % (Fig 4) . It is widely known that
381
Betaproteobacteria class comprises autotrophic nitrifying microorganisms, such as 382 AOB and NOB, and also denitrifying bacteria and organic matter decomposing bacteria. 
